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INTRODUCTION 

Infcctivity  associated  with  anaerobes  has  been 
fairly  recently  detected  yet  has  drawn  the  attention 
of  many  microbiologists.  Descriptions  of  Vincent’s 
gingivitis  were  reported  by  the  Greek  scientist  Xen- 
ophen  in  the  fourth  century  B.  C.  Pasteur  discov¬ 
ered  obligatory  anaerobic  bacteria  in  some  diseases 
that  he  studied  early  in  his  life.  Understanding  of  the 
disease-causing  potential  of  these  fastidious  microor¬ 
ganisms  did  not  occur  until  1897,  when  Veillon  and 
Zuber  isolated  anaerobes  from  patients  with  puru¬ 
lent  infections  52 .  However,  difficulties  in  the  culti¬ 
vation  of  anaerobes  have  confined  the  information 
of  how  important  these  microorganisms  are  to  the 
field  of  bacteriologists.  Advances  in  anaerobic  cul¬ 
ture  techniques  during  the  last  20  years  showed  that 
these  oxygen-sensitive  bacteria  can  cause  mixed  in¬ 
fections  which  may  involve  the  central  nervous  sys¬ 
tem,  head  and  neck,  lungs,  abdomen,  pelvis,  skin, 
and  soft  tissues'*. 

ANAEROBIC  BACTERIA  IN  THE  ORAL  CAVITY 

Mucous  membranes  of  the  mouth  and  pharynx 
are  often  sterile  at  birth  but  may  be  contaminated  by 
passage  through  the  birth  canal.  Viridans  steptococci 
become  established  and  remain  prominent  for  life. 
Other  microorganisms  such  as  gram-negative  diplo- 
cocci,  diphtheroids,  and  occasionally  lactobacilli  are 
added  afterwards  When  teeth  erupt,  anaerobic 
conditions  begin  to  exist  in  the  gingival,  crevicular, 
and  interproximal  areas.  Anaerobic  spirochetes,  Bac- 
teroides,  huso  bacterium,  some  anaerobic  vibrios,  Acti¬ 
nomyces,  and  lactobacilli  establish  femselves  **:  The 
oral  cavity,  as  a  matter  of  fact,  represents  a  host 
environment  possessing  features  that  favor  the  loca¬ 
tion  and  growth  of  a  great  variety  of  microorgan- 
ismsf  There  are  soft  and  hard  structures,  and  certain^, 
areas  show  differences  in  oxygen  tension  and  in 
nutrition.  Some  surfaces  protect  the  organisms  from 
friction  and  the  flow  of  oral  secretions,  whereas 
other  surfaces  do  not i2. 
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Epidemiological  studies  have  demonstrated  a 
strong  positive  correlation  between  oral  microorgan¬ 
isms  and  diseases  of  gums,  teeth  and  oro-facial  tis¬ 
sues  ' ,J.  That  dental  plaque  is  the  cause  of  periodon¬ 
tal  disease  and  not  a  sequelae  to  the  disease  was 
shown  by  Loe  and  coworkers  Taxonomic  and 
anatomical  studies  of  plaque  associated  with  peri¬ 
odontal  health  and  disease  have  demonstrated  that 
differences  in  the  microbial  populations  of  plaque 
may  be  responsible  for  the  initiation  and  progression 
of  disease27.  The  consistent  isolation  of  large  num¬ 
bers  of  anaerobic  and  capnophilic  bacteria  from  the 
depths  of  periodontal  lesions  has  explained  the  im¬ 
portant  role  played  by  these  organisms  in  the  pathol¬ 
ogy  of  the  oral  cavity17.  Reports  published  on  the 
various  aspects  of  these  conditions  have  confirmed 
the  involvement  of  anaerobes  in  severe  oral  infec¬ 
tions 4,6 . 


ANAEROBIC  INFECTIONS 

Certain  characteristics  are  suggestive  of  anaero¬ 
bic  infections.  Of  these,  the  tendency  to  have  mix¬ 
tures  of  organisms  and  the  disposition  toward  the 
formation  of  closed-space  infections  are  very  pro¬ 
nounced  ,0.  Under  normal  conditions,  but  when  in¬ 
troduced  into  the  surrounding  tissues  of  the  host, 
they  become  pathogenic  based  on  individual  viru¬ 
lence  factors  which  are  not  shared  by  all  members  of 
the  resident  microflora  1 5 .  Koch’s  postulates  con¬ 
cerning  the  monotetiology  of  diseases  are  not  appli¬ 
cable  to  anaerobic  synergistic  infections.  In  other 
words,  anaerobic  infections  have  generally  been  con¬ 
sidered  to  be  bacteriologicaily  non-specific14.  They 
are  probably  biochemically  specific,  being  dependent 
on  an  array  of  metabolites  produced  by  different 
members  in  the  infective  combination  2\ 

•  ■  ,  -t- 

ANAEROBIC  INFECTIONS  OF  THE  ORAL  CAVITY 

^  y  .  / 

It  may  be  appropriate  to  discuss  these  infections 
according  to  their  origin  as  odontogenic  and  non¬ 
odontogenic. 

Odontogenic  infections  - 

'--These  involve  the  general  inflammatory  condi¬ 
tions  affecting  the  periodontium.  -*.  *  -*  ' 

1  .Hjingivitis?  Healthy  gingival  sulci  usually  har¬ 
bor  some  scant  microflora  that  are  dominated  by 
gram-positive  organisms  and  include  species  of  Strep¬ 
tococcus  and  facultative  Actinomyces 26 .  Initiation  of 
gingivitis  is  believed  to  be  a  major  consequence  of 
the  bacteria  present  in  the  supragingival  plaque.  The 


442 


later  appearance  of  gram-negative  rods  and  prolifera¬ 
tion  of  anaerobes  clearly  indicates  this  sequential 
process  30 • 31 .  Species  of  Bacteroides,  Fusobacterium, 
Hemophilus,  and  other  gram-negative  rods  com¬ 
prised  about  45%  of  the  total  gingivitis  isolates 26 . 
Wnile  microorganisms  and  their  products  played  a 
significant  role  in  the  inflammatory  lesion,  a  variety 
of  metabolic  factors  had  to  determine  the  host  resis¬ 
tance21*”.  In  Egypt,  the  poor  oral  hygiene  probably 
explains  the  widespread  gingivitis-associated  plaque. 
In  our  laboratory,  there  is  evidence  to  support  the 
view  that  Egyptians  have  microflora  comparable 
with  old  plaque  (unpublished  data). 

2.'Periodontiti»^Once  the  disease  process  involv¬ 
ing  the  gingival  tissue  extends  to  include  periodontal 
fiber  destruction  and  loss  of  alveolar  bone  concomi¬ 
tant  with  apical  migration  of  the  epithelial  attach¬ 
ment,  the  disease  is  designated  periodontitis  11 .  The 
most  common  form  of  periodontitis  is  chronic  in 
nature  and  is  characterized  by  the  presence  of  30- 
40%  gram-positive  filamentous  organisms,  mainly 
Actinomyces 5 ■“ .  Subgingival  plaque  in  this  condi¬ 
tion  harbors  many  anaerobic  gram-negative  rods  and 
spirochetes,  as  documented  by  electromicroscopy  12. 
Predominant  microflora  inhabiting  the  base  of  deep 
pockets  in  advanced  adult  periodontitis  constituted 
an  average  of  74.3%  gram-negative  rods  that  were 
generally  difficult  to  maintain  and  identify  2J.  Black- 
pigmented  Bacteroides  (BPB)  and  Fusobacterium  nu - 
cleatum  were  the  most  frequent  organisms  isolated 
from  this  disease. 

Rapidly  progressing  periodontal  breakdown  in 
young  patients  is  usually  refered  to  as  juvenile  perio¬ 
dontitis.  Lesions  in  this  case  are  either  confined  to 
permanent  first  molars  and  incisors  or  generalized. 
According  to  Slots  26,  the  deep  pocket  flora  in  juve¬ 
nile  periodontitis  are  mainly  gram-negative  organ¬ 
isms  (about  65%)  dominated  by  isolates  of  Bacter¬ 
oides  and  other  variable  oral  bacteria  that  need  to  be 
identified.  Microorganisms  recovered  appear  to  dif¬ 
fer  from  those  found  in  the  adult  forms  of  periodon¬ 
titis  This  may  suggest  a  unique  microbiology  asso¬ 
ciated  with  the  condition.  Actinobacillus  actinomyce- 
tem-comitans  has  recently  been  recovered  from  a 
large  percentage  of  juvenile  periodontitis  patients  7*9. 
The  organism  is  a  micro-aerophilic  gram-negative 
bacillus  isolated  from  patients  with  actinomyco¬ 
sis ,,,°  and  may  exist  as  part  of  the  normal  oral  flora. 
Further  studies  are  needed  to  illustrate  the  exact  role 
that  may  be  played  by  this  microorganism  and  others 
in  the  etiology  of  juvenile  periodontitis. 

Non-odontogenic  injections  — 

These  are  initiated  by  indirect  intra-  or  extra-oral 
sources. 


1.  Actinomycosisj£Actinomycetes  are  a  heterolo¬ 
gous  group  of  filamentous  bacteria,  the  anaerobic 
speices  of  which  gre  part  of  the  normal  flora  of  the 
mouth.  Oral  actinomycosis  is  a  chronic  suppurative 
disease  that  spreads  by  direct  extension,  forms 
draining  sinuses,  and  is  caused  by  Actinomyces  israe¬ 
lii  and  related  anaerobic  filamentous  bacteria  21 .  It  is 
now  clear  that  this  organism  and  others  ( Actinomyces 
viscosus  and  Actinomyces  naeslundii)  possess  efficient 
mechanisms  to  establish  themselves  at  the  site  of 
gingival  inflammation,  and  furthermore,  they  are 
able  to  participate  in  the  activation  of  host  reactions 
assumed  to  be  involved  in  tissue  destruction  1 1 . 
-fy "  >— Abscesses*'  Many  cases  of  dental  abscesses 
present  annually  worldwide.  Such  abscesses  are  ei¬ 
ther  associated  with  frank  dental  carious  lesions  and 
pulp  tissue  exposure  or  with  advanced  periodontal 
disease  l8.  However,  some  are  without  obvious  ante¬ 
cedent  pathology  24 .  Historically,  bacteria  of  the  viri- 
dans  Streptococcus  group  have  been  thought  to  be  the 
major  organisms  in  periapical  abscesses.  Recent  stud¬ 
ies  incorporating  anaerobic  sampling  and  culture 
techniques  have  re  wrted  a  greater  number  of  mixed 
infections  and  larger  populations  of  bacteria  u.  In 
Egypt,  it  appears  that  combinations  of  BPB,  Veillon- 
ella,  and  F.  nucleatum  are  rather  frequent  in  the 
samples  collected  from  dental  abscesses.  Incidences 
of  completely  anaerobic  abscesses  were  comparative¬ 
ly  low  in  this  region  **.  Evidence  from  our  laboratory 
and  findings  of  others 1114  suggest  an  efficient  syner¬ 
gistic  activity  between  most  microbial  combinations 
identified  in  oral  abscesses. 

USF.  OF  ANTIBIOTICS 

Once  anaerobic  infections  have  been  established, 
the  lesions  become  favored  by  reduced  blood  supply, 
formation  of  necrotic  tissues,  and  low  oxidation - 
reduction  potential,  all  of  which  can  interfere  with 
the  administration  of  antibiotics l7.  Also,  anaerobio- 
sis  in  mixed  infections  has  a  deliterious  effect  on  the 
function  of  aminoglycoside  antibiotics  (streptomy¬ 
cin,  neomycin,  kanamycin,  gentamicin,  and  others) 
which  require  oxygen-dependent  transport  across 
the  bacterial  cell  wall 3.  The  high  number  of  bacteria, 
low  pH,  organic  acids,  and  divalent  cations  in  ab¬ 
scess  cavities  act  to  reduce  the  activity  of  antibiot¬ 
ics  l5.  Many  organisms  have  developed  resistance  to 
the  antibiotics  in  common  clinical  use.  Those  which 
produce  (3-Iactamase,  for  instance,  are  able  to  de¬ 
stroy  the  effictiveness  of  (3-lactam  antibiotics 19  In 
Egypt,  it  is  assumed  that  the  widespread  use  of  non- 
prescription  antimicrobial  agents  has  affected  the 
susceptibility  of  the  oral  organisms  involved  in  any 
disease  process. 
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